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Abstract— Mobile network operators (MNOs) business models (BM) are under pressure due to their lesser capability of introducing 
superior values to their customers in the mobile ecosystem. However, recent research efforts in developing new BM advocate two-
sided BM that encompasses the diversity of MNO’s activities and capabilities. As a result, a new multidisciplinary service-based two-
sided BM needs to be developed that incorporates these activities and skills. The small body of the extant literature on the subject 
suggests that it may be possible to enhance MNOs' BM by combining contemporary information technology tools with managerial 
design principles and concepts. This study designs a two-sided mobile advertising BM to investigate the application of a big data-
driven BM to transform MNOs' current one-sided BMs to two-sided ones. To accomplish this, it combines the design science research 
methodology (DSR), which aims to create a problem-solving artifact for real-world problems, and the grounded theory approach, 
which aims to develop substantive theory and increase the rigor of the design process. The initial BM was proposed using deductive 
and adductive reasoning from academic and grey literature. The results of this study have shown that the new BM can enhance their 
revenue streams and competitive edge. This study identified that successful BM should be built on established MNOs core 
competencies and business activities. This study showed the applicability of two-sided theory and big data-driven tools and 
technologies to create new superior value propositions to both advertisers and end-users and thus innovative BMs for MNOs. The 
paper concludes with the fundamental requirements to build a data-driven two-sided BM.  
 
Keywords— two-sided BM; big data; design science; data-driven services; mobile advertising. 
 
 
I. INTRODUCTION 
The mobile ecosystem is now immensely different from 
how it was just 10 or 20 years ago. The explosion of mobile 
technology is evident in the ubiquity of mobile platforms, 
mobile sensors, application stores, and mobile applications 
(or simply, apps). This explosion has changed how 
businesses operate and how competitive the mobile 
ecosystem has become. This explosion was a turning point in 
the mobile sector, enhancing some actors’ roles in this 
ecosystem, such as mobile developers, and inhibiting others’ 
roles, such as telecom and mobile network operators 
(MNOs).  
A dramatic wave that has affected the BMs of MNOs 
encouraged practitioners and scholars to investigate its 
causes and reconsider the structure of the current business 
environment. In essence, the findings of practitioners’ 
reports and academic publications indicate unanimously that 
the MNOs represent a paradox. MNOs are not only 
providers of their digital and value-added services, but they 
are also enablers for other sectors because they offer 
connectivity infrastructure for them. However, the market 
studies and experts’ speculations indicate that the revenue 
streams for MNOs from traditional services will decrease 
despite the expected increase in numbers of digital 
consumers in the next few years and the resulting increase in 
demand for connectivity services. The major threat causing 
this decrease in revenue can be identified as an influx of new 
digital natives or big players, and this will continue as they 
penetrate the mobile ecosystem with their innovative BMs 
and supersede the role of MNOs by introducing their core 
services to business and individual consumers more 
conveniently and satisfactorily [1]-[3]. These attract 
organizations’ and customers' attention for their ability to 
collect user data that is sensitive to context and time at the 
same time as the need for this kind of data has risen from 
businesses’ and customers' increasingly dynamic 
environment [4]-[6]. 
In response to these industrial problems, several studies 
have been conducted that consider the options that can be 
explored in new dynamic ecosystems. What the majority of 
these studies have found is that the success of all the key 
players’ initiatives in this ecosystem can be attributed to the 
platform or platformisation of BMs [1]-[3]. In effect, they 
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usually mediate between different sides of the market (e.g., 
advertisers, customers, developers) [2], [7], [8]. This area is 
where the MNOs have failed to catch up: in contrast to the 
successful key players, they have lesser capabilities in 
providing new value propositions and incentives for 
different sides of the market to achieve the two-sided 
platform [3], [8]. 
Though many studies have been conducted on this 
problem, few studies have expanded to introduce viable 
solutions such as mobile advertising [9], [10], big data tools 
[11] and two-sided market or platform [2], [12]. The 
discussion for applying two-sided market theory in the MNO 
BM take place for several years, but unfortunately, few 
works have been conducted to explore the multiple 
opportunities and possible avenues in the business [2], [12]. 
Furthermore, the two-sided market theory has been studied 
in other industries; the focus of works conducted within a 
mobile ecosystem has centered on over the top players 
(OTTs). Unfortunately, the MNOs BM thinking as per two-
sided market theory's applicability in academia is very few 
and limited to speculations from experts and white papers or 
limited to exploring application developers as one side of the 
market while overlooking other sides such as advertisers, 
retailers, government entities and so on [1], [2]. Based on 
this research gap and industrial problem, there is a need for 
an interdisciplinary study to address the applicability of 
opportunity of the two-sided BM to one of the most 
important retail market sectors in the world. Hence, this 
paper will explore opportunities and challenges to apply 
two-sided market theory by MNOs by exploring other 
prospected sides of the market and identifying the related 
technologies and design principles to achieve this aim. This 
research will apply dual method firstly, address this gap by 
synthesizing and analyzing literature to extract a set of 
opportunities and design principles to MNOs, secondly to 
propose a two-sided platform based on these findings. 
II. MATERIALS AND METHOD 
A. Selection of Research Method 
This research aims in designing solution-based artifact for 
the existing organizational problem. In other words, it is 
about identifying the central concepts (constructs of the 
solution) and mapping the relationships between these 
concepts to express the business logic of the organization in 
a way that enables them to seize a technological opportunity 
according to BM definition [13]. To achieve this, the design 
science research methodology (DSR) has been chosen to 
address the research problem, and help to achieve the goal of 
this study, which is to change this inferior competitive state 
into an advantageous more desirable one. This approach 
provides the researcher with the ability to integrate any 
suitable quantitative or qualitative strategies throughout the 
study’s course of activities [14], [15]. To explore the current 
opportunities and challenges for MNOs and identify the gap 
in the current literature, we used a thematic analysis applied 
to the extant literature. We followed a research design 
suggested [16], makes use of constant comparisons for 
similarities and differences, to achieve precision and 
consistency. However, literature analysis are divided into 
mature and emerging topics [17]. As the current research can 
be considered as an emerging topic, we follow their 
suggestion that the emerging topic literature review can be 
short and concentrate on the fresh theoretical foundations 
proposed in developing a conceptual model. The criteria of 
the literature review process are listed in Table I. 
The artefact resulting from DSR can be constructs, model, 
method and instantiation or a combination of them [18]. In 
this phase of our research, the focus will be on extracting the 
main constructs of the solution followed by building the 
initial model.  
TABLE I 
LITERATURE REVIEW SELECTION CRITERIA 
Criteria  Details 
Search • Research database  
• Open search engines  
• Reliable websites 
Keywords • Mobile operators 
• Mobile ecosystem 
• Business model 
• Data-driven business model 
• Big data 
• Two-sided business model 
• Platformisation 
Inclusion • Industrial reports 
• Academic paper 
• books 
 
The methods used were driven from acceptable MIS 
research methodologies identified [19] who identified 
thirteen different methodologies and ranked them by their 
popularity. From these thirteen, five acceptable methods 
have been chosen based on current study objectives and 
phase. Table II shows build activities for each output, and 
the associated methods applied. 
TABLE II 
 BUILD ACTIVITIES FOR CURRENT RESEARCH 
 
Finally, to extract the themes from the literature, we 
applied a grounded theory approach principles using open, 
axial, and selective coding as following (i) the main 
constructs represent the selective codes, (ii) the sub-
construct represents axial codes (iii) and the design 
principles represent the open codes [20], [21]. The grounded 
theory techniques are essential for exposing generated 
analytical insights to rigorous scrutiny and construction 
theory whereby all kinds of “slices” of data (e.g., primary 
data, such as qualitative interviews, secondary data such as 
documentation and extant literature) are applied to attain 
higher levels of abstraction and advanced conceptualization 
[22]. 
        Activity 
 
Output 
Build How to build? 
Constructs 
Find the basic components of the 
proposed model 
(Building blocks) 
(Mobile advertising, two-sided 
platform, big data) 
Conceptual framework 
Expert's speculation 
Frameworks and 
conceptual models 
Literature analysis 
Industrial reports 
Model 
Identify the relationship between the 
components 
Identify the architectural design 
requirements  
Frameworks and 
conceptual models 
Literature analysis 
Expert's speculation 
474
B. Development of Proposed BM Based on Literature and 
Practice (Coding) 
The analysis of related works in different relevant 
disciplines was conducted in this study as a warrant for three 
objectives; (i) identify the gap in each construct to ensure 
that the solution is new, according to DSR principles (ii) 
identify the possible opportunities, challenges, and design 
principles for new artifact (iii) build the new artefact on the 
basis of existing knowledge (kernel theories), so that the 
solution is derived from a rigorous base. Thus this part will 
cover four sections according to themes in related literature, 
namely MNOs managerial design principles, two-sided 
market, mobile advertising, big-data-driven BM. 
1) MNOs Managerial Design Principles: Through our 
review of mobile ecosystem BM works, scholars have aimed 
to analyses and understand the complex structures and 
design of BM of different players of this ecosystem. Several 
scholars address the issue of the mobile ecosystem BM to 
suggest possible solutions to MNOs and other players, which 
is relevant for this study. Most of these works have 
concentrated on developing a set of design principles and 
methodology to reinvent the BM of MNOs [23], [27]. 
Despite the substantial base that these works have brought to 
this field, these works have neglected the technological 
innovation aspect. However, the BM literature, in general, 
faces a gap with using technological innovation and on the 
other hand, the technological innovation scholars overlook 
the role of BM in deploying this innovation in organizational 
context model [28], [29].  
The current study explored the second option and 
analyzed what the extant literature has proposed, related to 
this issue. The central construct of MNOs BM was used to 
guide the analysis, which was divided, into three categories: 
general findings, challenges for MNOs, and opportunities for 
them. A sample of these findings is presented in Table III, to 
show how the themes emerged based on valid results. 
TABLE III 
MANAGERIAL DESIGN PRINCIPLES FOR MNO’S BM BASED ON LITERATURE THEMATIC ANALYSIS 
MNOs BM Managerial and 
Design Perspectives (sub-
constructs) 
Main Findings and recommendations (Design Principles) Supporting Literature  
Build services based on BM 
logic and BMI 
Any successful mobile service must be created with a BM in mind. A venture and innovation of BM are an 
inevitable business decision to consider as a way to sustain the competitive position. Adapt their new BM to 
their core competencies. 
[23]-[27], 
[31] 
Exploit new technologies and 
opportunities 
Adapt to new customers expectation and demands. Seizing the new opportunities based on organization core 
competencies. New BMs based on current technologies. Convert new technology to new customer value 
propositions. 
[2], [31]-[34] 
Platformisation of BM 
Platformisation of BM is the new trend for successful players in the ecosystem. MNOs should adopt a 
platform mindset. Creating value and innovation using technological platforms. The transition between the 
value chain and value network. The design of successful value network is an essential element to innovate 
the BM. Create services platforms. 
[2], [7], [12], 
[33]-[35] 
 
While the early focus of studying BM in this field was in 
conceptualizing and BM design, the latest focus is on the 
tooling of design and further integration of BM research and 
IS research [30], where the practical solution is missing. 
Noticeably, the major findings of most of the literature have 
shown a shift of most player towards the platfomrisation of 
their BMs. Therefore, the question raised in this study is 
what the platformisation opportunities are for MNOs, and 
how these opportunities are related to their core 
competencies. The answers to these questions are covered in 
the next sections.  
2) Two-sided Market and Platforms: In various 
industries, platforms host two or more parties that use the 
platform to interact with one another for their particular 
purpose in a mutually beneficial way for both parties and for 
the focal firm that owns the platform [36]. Academic 
research on this phenomenon can be divided into two 
streams. The first is to explore the nature of these changes, 
and several papers have been published examining the 
structure of the mobile ecosystem, the causes of power 
turnover, and the possible avenues for each player to 
consider within the ecosystem [9], [31], [37]-[39]. The 
second, to propose solutions for MNOs as the most 
negatively affected player, however, has received very little 
attention [1], [2], [12]. 
 
 
Fig. 1 Potential Sides of Two-sided Platform for MNO Source: Own 
Representation Based on [40] 
 
Nevertheless, both streams reach the common conclusion 
that the MNOs are no longer able to compete in the 
application development arena. While the few academic 
studies that tried to suggest solutions were focused on 
mobile application development. The industry research and 
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white papers, however, speculate that MNOs could embrace 
other areas and engage with different parties to form new 
platforms. Thus, the question arises here what other sides 
that the MNOs can explore to form a new platform based on 
two-sided market theory. To answer this question that the 
MNO operate between different entities and end-users [40].  
Fig.1 shows some business entities who represent the 
upstream customers and end-users; and represent the 
downstream customer of potential MNOs platform.  
3) Mobile Advertising Platform 
Early works that tried to propose solutions for mobile 
operators were concentrated on advertising as a base to build 
a BM [9], [10], [41] though these studies may be considered 
outdated in this industry characterized by high turbulence. 
These works have documented the importance of mobile 
advertising as a potential revenue stream for MNOs to 
sustain their BMs. However, most recent industrial studies 
have reflected that there is a big opportunity for mobile 
operators to leverage on mobile advertising, as a revenue 
stream in the next coming years [42], [43]. However, the 
mobile operators are struggling, as some stakeholders are not 
satisfied with the advertising services in their current form, 
where some of their needs are overlooked [44]. 
Despite the scarcity and datedness of academic studies 
conducted to propose a solution for MNOs, the non-
academic publications revealed that mobile advertising is 
still achieving high potential, as we mentioned earlier. 
Therefore, these studies can contribute to the base of 
designing a BM that adopts mobile advertising. That said, 
we conducted a thematic analysis to extract the main 
principles from them to aid in designing our artifact. The 
central construct, mobile advertising, was used to guide the 
analysis, which was divided, into three categories: general 
findings, challenges for MNOs, and opportunities for them. 
A sample of these findings is presented in Table IV to show 
how the themes emerged based on valid results. 
 
TABLE IV 
MOBILE ADVERTISING DESIGN PRINCIPLES FOR MNO BASED ON LITERATURE THEMATIC ANALYSIS 
Mobile advertising as a 
solution for MNOs issues 
(sub-constructs) 
Main Findings and recommendations (Design Principles) Supporting 
Literature 
Opportunities and Challenges  • The mobile advertising applications have high potential. 
• Context-aware mobile advertising is beneficial to advertisers and MNOs. 
• Mobile advertising creates many opportunities such as; enhancing organizational innovativeness, 
strengthening competitive advantages, and creating value-added mobile ad services. 
• Additional competition with LBA app developers. 
• Uncertainty about LBA effectiveness and ROI from advertisers 
[9], [42], [44]-[47] 
Requirements • Advertisers need feedback apparatus about their advertising activities. 
• Time convenience, security, and privacy have a high priority for end-users. 
• Both end-users and advertisers need monetary and information incentives to participate in mobile 
advertising platforms effectively 
[10], [44], [48] 
 
In summary, the mobile advertising still has significant 
potential, but in case of MNOs, the SMS and location-based 
advertising (LBA) current models suffer from some 
obstacles that hinder them from reaching their maximum 
potential as industrial reports indicated. The advertisers' 
need data about their advertising activities to help them 
evaluate and assess their investments as compared to the 
dominated parties such as Google, Facebook, and others [45]. 
On the other side, end-users have an overwhelming wave of 
pushed ads that effect largely their privacy and intrude their 
devices and time. Also, the end-users need effective 
incentives mechanism to attract them to adopt these models 
and be loyal to them.  
Thus, a proper strategy is required to overcome this and 
reach a trade-off between advertisers and end-users interests, 
and hence, adequate incentives are required to make this 
more attractive and convenient. Several questions have 
arisen from the past discussion, and they include: First, what 
available feedback tools can MNOs create for advertisers to 
attract them to advertise more while also increasing end-user 
adoption with a proper incentives mechanism? Second, how 
to protect end-users’ privacy, data, and make mobile 
advertising appealing and more time convenient? In the 
context of the BM, this means how to create value with 
superior value propositions to involved parties. 
4) MNOs and Big Data: Many scholars have made 
arguments that big data would be a key basis for competition 
[49]. Consequently, several research questions stem from 
this phenomenon, such as; what kind of BMs can firms 
deploy to leverage big data? What are the industries and 
organizations that have the most potential to use big data? 
What is the associated risk of doing that? What is the 
suitable technological platform to deploy and thus develop a 
BM upon it? What are the design principles for building this 
kind of BM? and many other questions. 
Despite the importance of big data in the 
telecommunications industry as an industrial research tool, 
sponsored white papers have shown that there is a lack of 
studies that address this important sector [48]. The MNOs 
and telecommunication sector have been addressed partially 
in general-purpose studies [43], [50] or, in the form of 
conference paper [11], white papers, consulting reports, and 
industrial reports. Therefore, there is a need for the study to 
address the big data-driven BM type, as stated by [48] in 
their review paper. Nevertheless, few studies were identified 
as relevant to this construct, and the design principles were 
extracted from them to advise the artifact design. The themes 
are presented in Table II. 
The innovation can be achieved by following a successful 
BM, or so-called analogies of others, even if they belong to 
other industries[51], [52]. Applying other solutions from 
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another field (exaptation) can be considered innovative and 
contribute to research as well [53]. Another important 
conclusion from those companies that have succeeded in 
selling data and analytics are those who (i) established a 
prior relationship with their business partners for ordinary 
business practices. (ii) Introduce the data and analytics 
services to them with pre-specified purposes [43], [50], [54]. 
In sum, the companies that are seeking to expand their 
original BM to include big data should explore current 
business partners and their needs [50], [54]; this makes the 
research more focused and opportunities easy to detect. This 
conclusion is compatible with [55], who stated that the 
platformisation for established companies is restricted to the 
current value chain and is customer based. As in the two-
sided BM (platforms), the concept of introducing proper 
incentives to lure the participants to join applies to DDBMs, 
and in most cases, data are captured from end-users and 
individuals [11]. These entities require something in 
exchange for their data, and not only that but also the 
privacy and other related regulations issues should be 
considered to ensure their data security [50]. The external 
deployment of big data to design a new BM has high 
rewards for organizations if they exploit it according to 
warranties provided previously. Real business cases are 
required to be explored by scholars to provide the MNOs 
with prospected avenues to exploit. 
 
TABLE V 
 BIG DDBM DESIGN PRINCIPLES FOR MNO BASED ON LITERATURE THEMATIC ANALYSIS 
Data-driven BM for 
MNOs 
Main Findings and recommendations (Design Principles) Supporting 
Literature 
Opportunities  • External deployment of big data to design new BM has high potential. 
• Crowd data are precious to create value propositions and therefore DDBM. 
• Analogies of other industries BM can be leveraged by MNOs based on their core competencies. 
• The MNOs are less affected by reputation risk regarding data collection. 
• Aggregate data has great potential to create DDBM and avoid privacy and regulation issues. 
• Brand extension considered advantageous to MNOs to sustain their competitive position. 
• The mobile phone sensing to collect users’ data is advantageous due to increased coverage, on-demand 
sensing, and social value. 
[11], [50], 
[54], [56]-
[58] 
Challenges • Not all required data is within reach of MNOs 
• Three inhibitors for data-driven implementation according to their significance namely cultural issues, 
perceived value or benefits of DDBM, data quality and integrity. 
• Speed is a central factor for value creation from big data. 
• Privacy and security. 
[43],[57], 
[59] 
Requirements • Purposeful analysis of raw data. 
• DDBM for established companies is assembled on their current value chain and customers base. 
• Proper incentives to users 
[11], [43], 
[50], [54] 
 
C. Theoretical Framework 
By DSR and to answer the questions raised in the 
previous sections, a theoretical lens is needed to build the 
initial model of the proposed artifact. In this and subsections, 
the extant literature is investigated to identify the available 
theories, tools, and models to direct the designing process 
for the components of the two-sided DDBM. Hence, these 
section and subsections present the theoretical framework 
from the extant literature to delineate a research path to 
develop and design the artifact. 
1) Business Model and Business Model Innovation: The 
concept and theory of BM are discussed in several 
disciplines and for many purposes. In the context of this 
study, the BM and BMI concepts and theories are disclosed 
to clarify the role of it in creating competitive advantage and 
new service-based BM. In the literature, many definitions of 
BMs, and several studies have compared and discussed 
various definitions and lists of BM components [60]-[61]. In 
this study, we adopt a definition that has frequently been 
adopted by scholars in recent years, and this is that a BM 
describes how the value is created, delivered, and captured. 
Simply defined, the BM main purpose is in defining how the 
business provides its customer with value, persuades 
customers to pay for it, and profits from the payment [62]. 
Since 2007, changes in markets have shown the value of 
innovative BMs and completely inverted the dominant logic 
of whole industries. For instance, Apple's new place in the 
music industry is a frequently cited example [63]. Therefore, 
a new concept BM innovation (BMI) has emerged and 
received a considerable research interest. In this regard, a 
BMI is a new way of creating and capturing value by 
changing one or many parts of the BM [28], [64]. For 
instance, established firms realize that the innovation of their 
products and processes is not enough to remain competitive 
in the modern dynamic economy [65]. Thus, efforts in 
innovation need also to be expanded to comprise the 
company’s governing logic of doing business, thus the BM 
itself. By doing that, new BMs have the potential to uncover 
market possibilities in technological innovation [51], push 
competitive advantage [62], and make the firm develop and 
be profitable [66]. 
2) Two-Sided DDBM Relevant Design Tools and 
Theories (Kernel Theories): After defining the BM and BMI 
concepts, it is necessary to investigate the existing literature 
to find available tools and frameworks that can inform the 
artifact design process. In the present study, the issues under 
scrutiny are (i) BM framework that can define the major 
components of the artifact and inform data analysis process. 
(ii) The DDBM framework that advises the selection of 
artifact components concerning data types, analysis tools, 
data sources, and others. In the following sections, the 
available BM and BMI literature that can advise the design 
of two-sided BM were examined. Similarly, the data-driven, 
revenue models, and data-infused BMs related works were 
reviewed. 
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To this end, it was found out that many frameworks were 
developed as a theoretical foundation to build, evaluate, and 
test BMs. In this study, a magic triangle archetype of the BM 
[52], [67] is adopted as a theoretical lens to discuss the four 
components of BM. Whereas, a DDBM blueprint [43], [68] 
has been chosen as a conceptual guide in the building of 
related data components. The justification and explanation of 
the selection of these frameworks and associated tools is 
discussed in the next subsections. 
3) Design Components of Business Model: Despite the 
lack of agreed BM definition, several frameworks have been 
proposed to build and evaluate the BM. However, a dense, 
but reasonably exhaustive, list of components can be found 
in [52], [67]. Their scheme resembles the most cited one 
work in BM developed [13]. Nevertheless, it is divided into 
four main question categories of “what,” “who,” “how,” and 
“why.” Generally, the groups of activities corresponding to 
these headings are what the overarching value proposition is, 
the customer segments to whom the value proposition is 
targeted, what the company’s value delivery methods are, 
what value chain configuration is necessary to develop and 
deliver the offering, what additional resources are required 
for maintaining a central position in the value chain, and 
how the firm’s internal organization and processes create 
and maintain connections among the other parts of the model 
function. 
4) Data-Driven Business Model (DDBM): The main role 
of Big data analytics (BDA) is to provide firms with the 
recognition of what has happened, what is happening now, 
what is likely to happen next, and what needs to be done to 
produce more optimal results [56]. BDA presents insights by 
uncovering hidden patterns to enhance decision making, 
make more real-time decisions, support innovation, and 
improve a firm’s performance [69].  
 
 
Fig. 2 the data-driven business-model framework (Source: [76]) 
 
However, how to leverage BM by exploiting your new 
valuable assets of big data is a new emerging trend in the 
field of BMs and related literature. Here, the concept of the 
data-driven BM (DDBM) has received more attention in 
research in big data contexts. Moreover, the concept’s early 
emergence found in research in the form of sponsored white 
papers from and from solutions vendors which have 
contributed to the attention drive [68]. Notably, the focus of 
these works was on the big data’s role in the value creation 
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process, where the companies may explore to enhance or 
create a BM. 
In academia, the research on the data-driven BM is 
limited. For example, a study [68] proposed DDBM 
taxonomy framework. While the study is conducted based 
on a sample of start-up companies, [68] have argued that this 
taxonomy can also be applied to established companies. 
The DDBM framework, demonstrated in Fig. 3, is a basis 
for the analysis and clustering of BMs. These dimensions 
and various features may guide practitioners in ways to form 
a BM for their venture. The framework enables the 
identification and evaluation of available possible data 
sources to be used in the DDBM. Additionally, it provides 
exhaustive sets of potential core activities and revenue 
models. In the same vein, the extended study was conducted 
[43] to validate the framework [68] on established firms. 
They found that this framework is valid for established firms 
and that it provides a step-by-step process for them to 
develop their own data-driven BMs. Eventually, the 
structures enable organizations to build their DDBM, 
specialized to their business and environment. Though the 
framework has fruitful contributions, we argue that sector 
and organizational oriented studies are necessary to align it 
with its context, environment, and aims. 
DDBM is defined as “a BM that relies on data as a key 
resource” [68]. Data is fundamental to a DDBM” [43]. Data 
should be central to the business [70].” These definitions are 
rather simple and differentiate BMs on their use of data or 
not. However, there is insufficient understanding of how 
these BMs function and how businesses can transition into 
them. Therefore, a more complex perspective on DDBM is 
proposed [71]. According to their account, there is no 
DDBM per se; instead, there is a continuum of options for 
how to provide data-driven service. Hence, there is a smooth 
transition between BMs that use little data and those that 
enrich all areas of its BM with data analysis [71]. Therefore, 
existing data or new data can be used to either create new 
BMs or enhance existing ones [72]. In the latter case, either 
the value creation, the value proposition or the value 
capturing or combinations of these can be improved by data 
[71] that identify five separate patterns where using data 
might change the BM. The main aim of their research is how 
using data and applying analytics may trigger BMI. They 
identified five patterns, namely; I. Data-Infused Value 
Creation, II. Data-Infused Value Capturing, III. Data-Infused 
Value Proposition via Creation, IV. Data-Infused Value 
Proposition via Capturing, and V. New Data-Infused 
Business Model. They argue that the identified patterns 
would guide practitioners in how to utilize (big) data and 
analytics, especially those still underutilized for innovation. 
The identified patterns were based on the three main 
components of BM: value creation, value capture, and value 
proposition as the main driver of value creation. Their study 
found that while over 70% of analyzed cases at least briefly 
consider value creation or value capturing (patterns I, II), a 
value proposition infused with data is still rare. Therefore, 
Davenport’s “Analytics 3.0” phase, where data-driven 
changes appear in the offer to the customer has not happened 
yet for the majority of enterprises [73]. In addition to 
infusing the current core BM with data (pattern III and IV), 
companies may also make use of data and analytics to 
formulate entirely new BMs (pattern V).  
To conclude, the framework developed by [68] and 
validated by [43] was deployed in this study to delineate the 
path for designing the proposed BM (artifact). The six 
questions that each organization needs to answer during the 
design and development of DDBM are (i) Target outcome: 
What is it we trying to accomplish? (ii) Offering: What is 
our desired offering? (iii) Data Source: What data do we 
need and from where are we going to acquire it? (iv) Key 
Activities: How are we going to utilize this data? (v) 
Revenue Model: How can we monetize it? (vi) Inhibitors: 
What are the obstacles to us accomplishing our goal? In this 
study, all these questions are answered in the result and 
discussion section, where the justification of each selection 
is provided based on early extracted arguments. Hence, in 
the next sections, all the arisen questions in the current study 
guided the development of the initial artifact. The data-
infused BM pattern [71] will also be used to clarify what 
components of BM infused are and how. Finally, the 
revenue models proposed [68],  will be thoroughly analyzed 
to select the most suitable for our artifact [74]. 
III. RESULTS AND DISCUSSION 
In this section, the result of this work is presented. Firstly, 
we show how the adapted framework applied to the current 
work and what the proposed premises are. Secondly, we 
explain who the proposed model is fit to data-driven BM 
frameworks available in the literature. Thirdly, we 
developed the architectural requirements of a two-sided 
platform as a theoretical contribution to build similar 
artifacts. 
A. Components of the Business Model Framework 
The representation of the four dimensions (“Who,” 
“What,” “Why,” “How”)  as initial propositions is elucidated 
[52], [67]. The three groups of participants in a platform 
ecosystem—platform owners, advertisers, and end-users—
have unique needs and motivations for participating in it. 
Therefore, a platform must uniquely appeal to each group in 
how it aligns with their interests relative to a product or 
service. To be sustainable, a platform-based BM must also 
satisfy their needs better than alternative BM [75].  
Additionally, we presented how the initial BM has been 
proposed. The conceptual representation of initial BM 
(artifact) is depicted in Fig. 4. This model seeks to deploy a 
two-sided BM strategy, by identifying the potential two 
sides that could form it, as well as the underlying 
technologies and tools that MNOs need to build such a 
platform.  
As we mentioned previously that applications developers 
are no longer can be considered as potential prospects to 
form a new platform, therefore, we can argue that the 
promising avenues to accomplish this are mobile advertising 
combined with big data tools and technologies [3], [57]. The 
argument was made based on three premises (i) the industry 
report that indicated that the mobile advertising still has high 
potential and a vast amount of money to exploit (ii) all other 
sides have activities in the advertising area (iii) Big data 
analytics ability to provide marketing insights for different 
organizations. Thus, the constructs of the initial model are a 
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mobile advertising platform that provides advertisers with 
application interaction and spatiotemporal data on 
customers, to enable market segmentation and targeting as a 
benefit, by using big data tools and data analytics as a 
service. Winning customer propositions with a proper 
incentive mechanism to encourage ordinary mobile users to 
adopt the platform. As this represents the abstract 
conceptualization of the artifact, the granular level of details 
is elucidated in the next section.  
 
 
Fig. 3 Proposed conceptual two-sided BM for MNOs 
B. Data-Driven Business Model Components 
The artifact first iteration is developed with the guidance 
provided by DDBM framework, [68] and by answering the 
[43] blueprint six questions as follow: 
1) Target Outcome: What are We Trying to Achieve?) 
[42] stated that any organization should set beforehand, the 
primary goal of constructing a DDBM. As in the problem 
explication, the major problem persisted for MNOs is the 
decreasing power within the mobile ecosystem, which led to 
losing their competitive position. Hence, the new DDBM in 
this study is a way to expand their business activities 
towards earning a new market share and revenue, based on 
their core competencies such as strong customer relationship 
and well-established business relationships, with various 
business entities. 
2) Offering: What is Our Desired Offering? It is 
documented that for the established organizations [42], the 
principal aim of creating DDBM is to enhance existing 
service by data or add new offering for their line, as the 
majority have multiple offerings. By doing this, they 
introduce new value propositions for their customers, which 
is a value provided to their customers with new offerings. 
Moreover, they stated that the data or information (analytics) 
could be the offering (value proposition) by themselves or 
attached to non-data service or product to elevate the 
customer value proposition. For instance, they found that the 
telecommunication sector has a significant deployment of 
data as an offering, which was at 50% of their total 
deployment of data on their business. In the current artifact, 
the value proposition is a new offering of data analytics 
services attached to existing advertising services that can 
enhance this service and generate new data services alike. 
Concurrently, the target groups of the customer should be 
identified at this stage. The general classification is divided 
into three categories [68], [76], namely B2C, B2B, and C2C 
where, in many cases, organizations could target businesses 
and individual consumers [43]. Ultimately, we can conclude 
that the mobile advertising has strong prospects, but that the 
issue that endured in LBA is the lack of a shared platform 
where the MNOs, as platform providers, can create 
segregated advertising for consumers. This absence of a 
shared platform prevents advertisers from directly retrieving 
consumer information to devise insights, measure the actual 
ROI, and offer consumers relevant insights. Additionally, 
factors other than location contribute to the consumer 
perception towards LBA. Therefore, an advertising BM that 
fulfills these requirements is needed to raise the success 
potential, whereas the multi-sided platform is of great 
benefit to overcome the persistent problems with segregation 
[44]. 
In the proposed artifact, the B2C model is employed 
where the advertisers are the provider (business customers), 
and the mobile end-users are the individual consumers. 
However, the principle of value co-creation and value fusion 
theory [77] are achieved as the value created for the entire 
network of consumers and firms simultaneously [78], [79]. 
To illustrate this, the advertisers have the value of delivering 
their ads more effectively, and with real-time feedback, 
MNO, creating a new revenue stream and enhancing current 
services, and the end-user receives the incentives and ads 
more conveniently. Furthermore, combining advertising with 
data analytics would achieve the value constellation theory, 
wherein this theory, the principle of adding service offering 
to other complementary services would escalate its value 
rather than offering the isolated service [80]. Relevantly, in 
this study, offering data alone or advertising alone would be 
less effective than adding them together. In sum, the value 
becomes more superior to ever before, for all platform 
participants.  
3) Data Source: What Data do We Require and Where 
Are We Going to Acquire It From? The data acquisition and 
data generation are the two core activities in this stage. Even 
though the telecommunication sector is depending to a large 
extent, on self-generated data by their customer touching 
points [43], however, in the proposed artifact, the data will 
also be considered a self-generated data when the platform 
become available and working.   
In the context of DDBM [68],  sources of data have been 
divided into: 
• Internal sources of data, which are not limited to pre-
existing data, but rather on crowdsourced data and 
generation of product or service-related data.  
• External sources of data such as open data, social 
media data, and web-crawled data, which are freely 
available, and other sources of data that needs to be 
paid for. 
The crowdsourcing technique could be used to acquire 
more relevant data from the platform during the end-users’ 
interaction to avoid any privacy issue. The data collected are 
analyzed in an aggregated format. This data will be used for 
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two generic pre-defined purposes:  advertising feedback and 
marketing insights as we have discussed earlier. 
4) Key Activities: How Are We Going to Utilize this 
Data? To reveal the real value of data, the organization 
should determine the method of data processing to employ. 
In other words, how data analytics can generate value 
propositions. We previously found that data analytics could 
be of vital importance if it is analyzed purposefully. In the 
previous section, we determined that the self-generated data 
using crowdsourcing tools and techniques would be suitable 
to the proposed artifact. However, how exactly the artefact 
be will analyze as it is generated from the platform, is the 
question that will be answered at this stage. In the previous 
sections, our assumption has been made based on the 
capability to collect relevant data about the end users’ 
spatiotemporal data and user interaction with the mobile 
application. The question of how these data were captured 
and analyzed, using what technique is relevant to this stage 
of the study? However, this data-driven analytics could be 
generated by using a particular technique that utilizes 
smartphone-embedded sensors. Sensors on (or attached to) 
mobile phones can enable attractive sensing applications in 
different domains, such as environmental monitoring, social 
networking, healthcare, transportation, and others [81]. 
In this vein, the new concept of mobile sensing as a 
service (S2aaS) has been introduced [82]. While this concept 
was proposed and implemented as a standalone application, 
to aid in data collection about users and their surrounding 
environment, nevertheless, The principles of exploiting 
sensing capabilities, of a smartphone to collect data could be 
attached to the advertising platform. In other words, these 
sensors can be programmed to be interactive buttons, where 
the sensor can record the user's interaction with the 
application while they are on the go. 
By doing that, the application crowd sources the user's 
data using the same principle of participatory 
crowdsourcing, where the data, contributed from multiple 
participants can be combined to build a spatiotemporal view 
of the phenomenon of interest and also to extract key 
community statistics [83].  Not only spatiotemporal data, but 
also other interaction data, such as ad views, contact method, 
comments and entries, and so on. Converting all these data 
to visual charts that connects different variables, would 
generate both information about mobile advertising and 
insights about marketing activities. 
5) Revenue Model: How can we monetize it? In simple 
words, it represents the quantifiable benefits that the firm 
attains in compensation for the value created (value 
proposition) for their customers. In digital platforms, the 
revenue model could be more complicated and BM 
dependent. In other words, we cannot apply the same 
revenue models from one platform to another because it is 
successful. The academic work is very shallow regarding 
this issue. While seven revenue streams in DDBM based on 
their multiple case study of start-ups was documented [68], 
that does not mean those revenue models are exclusive, but 
there might be other revenue streams that could emerge or 
deploy differently. Their research also has not shown how 
the BM designer could choose from them or based on what 
criteria. Another study did the same when determining the 
prevailing revenue models for data-driven services [74]; 
some of the selection criteria for each one are provided. 
Notwithstanding, they found that in the early stages of this 
kind of BM, the companies have not yet developed revenue 
models. While start-ups use the basic revenue models such 
as subscription, advertising, usage fees, and others, they 
observed that the new two-sided revenue models developed 
new elements, such as pay with data. 
In this study, we are talking about mobile advertising as a 
media that is self-evident and would be the major revenue 
stream. Therefore, the persisted problem is relevant to the 
data analytics service offered to advertisers, as well as 
whether to charge end-users or not. The possibility here is to 
charge subscription fees or usage fees for using these 
services, or it could be a combination of multiple revenue 
models. This will be a question to be answered in the next 
iterations and future works. For end-users, we argue that the 
end-users not only should be subsidized, but also proper 
incentives such as monetary incentives and informational 
incentives should be given to them to attract them to join and 
create a cross-side effect. Thus, resemble the successful OTT 
players inside the mobile ecosystem such as Facebook, 
Google, and others who incentivize regular users to entice 
them to join and mostly, they pay with their deluge of data 
as regards their whereabouts just as we mentioned in pay 
with a data example in  a framework [74]. 
In sum, determining the revenue model might be 
mysterious at this stage. Hence, we suggest that the focal 
firm (MNO) could adopt multiple revenue models for 
advertisers. The advertising model is an obvious one. Other 
models could be proposed based on the focal firm's and 
advertisers' perceptions, whereas end-users will be 
subsidized and incentivized but pay with their data in return. 
The detailed revenue model and given incentives must be 
determined based on stakeholders' perspectives. 
6) Inhibitors: What are the Barriers to us accomplishing 
Our Goal? In general, the established organizations have 
three kinds of barriers that might hinder the development of 
DDBM and services, i.e., cultural issues, data quality or 
integrity issues, and perceived value or benefits of DDBM 
[43]. For example, in the telecommunication industry, two 
major obstacles have been defined, namely; cultural issue 
and data privacy [43]. The AT&T Company, one of the 
pioneers in leveraging big data internally and externally was 
faced with these challenges at the beginning. After a short 
period, the company members realized the significance of 
big data deployment, and the culture becomes conducive to 
its benefits. With regards to the data privacy issue, the 
company starts to develop some data-driven service by using 
anonymous data [84]. 
Currently, MNOs are less affected by the cultural issue, as 
there is increasing awareness permeated among their 
members. The data privacy is problematic, only if the 
customers' data are identified as revealing or compromised 
by none opted to use. In this study, we considered these 
issues; the assumptions here are that the increased awareness 
of big data has overcome the cultural matters inherited with 
big data deployment. Also, the privacy issues are solved 
with the idea of utilizing these data, to generate insights with 
aggregated (anonymous) form. However, more investigation 
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should be conducted to assure that these assumptions with 
relevant stakeholders are confirmed.   
Through our analyzed literature review, the platform type 
BM is not created as a black box. Several considerations 
have to be considered in the development of any BM, and 
they include, the external environment of the platform which 
has a major influence on the success and design of BM 
components. Thus, in the next section, we extracted 
fundamental requirements that can be used to guide, test, and 
evaluate the resulted BM. 
C. Architectural Requirements of A Two-Sided Platform, 
Supporting Hybridisation df DDBM and Mobile 
Advertising 
In this section, we developed the table of requirements 
based on themes generated from the literature review 
analysis. The major themes or codes are presented in Table 
VI. The three main constructs include BM and two-sided 
BM, mobile advertising, and DDBM are deployed as 
selective codes to guide the synthesizing process. 
TABLE VI 
PROPOSED BM REQUIREMENTS 
Construct  Requirements (Propositions) 
BM and Two-
sided BM 
• Platform thinking to compete in the mobile 
ecosystem 
• Shift from value chain to value network  
• Exploit and seize new technology to form 
new BM 
• Convert new technology to new Value 
propositions 
• Adapt to market and customer requirements 
•  Adapt their new BM to their core 
competencies. Build on current established 
business activities and customers base 
Mobile 
advertising 
• Mobile advertising has high potential but 
underutilized by MNOs.  
• Advertisers need feedback apparatus, and 
end-users need more incentives (both need 
new value propositions).  
• End-users time convenience, security, and 
privacy have a high priority for them. 
DDBM • Crowd data are precious to create value 
propositions and therefore, DDBM. 
• External deployment of big data to design 
new BM has high potential.  
• Analogies of other industries can be 
leveraged by MNOs based on their core 
competencies to innovate their BM.  
• Brand extension considered advantageous to 
MNOs to sustain their competitive position. 
DDBM for established companies is 
assembled on their current value chain and 
customers base.  
• MNOs less affected by privacy issue; 
however, aggregated data with the 
purposeful analysis is the best way to create 
DDBMs. 
 
The initial fundamental requirements emerged from our 
literature analysis is constituted from a set of themes or 
codes which were translated into propositions. The selective 
codes or constructs are chosen based on the related 
conceptual framework, which consists of BM and two-sided 
platform, Mobile advertising, and DDBM. Within each 
construct, a set of relevant propositions are listed. For 
instance, in BM and Two-sided platform construct the 
proposition that the MNO to compete in the mobile 
ecosystem should adopt a two-sided BM thinking by 
utilizing new technologies to create new value propositions 
and shift their traditional thinking in building a new BM 
from value chain to value network. Another proposition the 
new BM should adapt to customer expectation and 
requirements, assembled on their core competencies and 
limited to current business activities and customers base. In 
mobile advertising, the proposition that the MNOs can better 
utilize the mobile advertising potential if they fulfill the 
advertisers' feedback requirements and provide the customer 
with proper incentives and data privacy and security. 
Eventually, in DDBM, the external deployment of big 
data has high potential if the MNOs apply analogies from 
other industries, apply brand extension strategy, and bound it 
to the current value chain structure. The last resulted 
proposition is that Crowd data are precious to create value 
propositions to MNO customers if it purposefully analyzed 
and presented in aggregate format. However, these set of 
propositions are considered as a backbone of current 
solution-based artifact development and, represents the 
theoretical foundation of it. 
IV. CONCLUSION 
In this paper, we proposed two-sided BM as a solution to 
the problems MNOs face because of their currently inferior 
value propositions, which are the main component of BM 
architecture.  This proposed BM helps in solving advertisers’ 
needs for a feedback apparatus for their advertising and 
marketing activities, and it also provides end-users with 
conventional features, characteristics, and incentives to 
increase their adoption of mobile advertising. These all were 
achieved by utilizing big data analytics as a service, sensing 
as a service, and two-sided market theory. The proposed BM 
is built on a rigorous theoretical foundation, and it can be 
used as a tool to help MNOs design their two-sided DDBM. 
Furthermore, the design process of our artifact using both 
DSRM and grounded theory generates theoretical knowledge 
that sets out the fundamental requirements of building 
similar artifacts. Eventually, this work represents the first 
iteration according to DSR toward building a complete real 
solution. The future works will concentrate on studying the 
actual perspectives of the three stakeholders namely MNOs, 
advertisers and end-users to determine the real needs in a 
more granular level and to build a theoretical knowledge to 
build similar solutions.   
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